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(54) Camera apparatus and image processing system with variable data rate 



(57) Camera apparatus and an image processing 
system with variable data rate includes a data conver- 
sion circuit which converts a digital image signal into a 
variable-rate signal whose data rate varies in accord- 
ance with a received control signal which specifies pic- 



ture size. Preferably, the control signal is output from a 
computer where a mouse is used to designate picture 
size on the computer display. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to camera appara- 
tuses, such as video cameras, and image processing 
systems for applying specified image processing to an 
image signal obtained by camera apparatuses, and 
more particularly to a camera apparatus for outputting a 
digitized image signal and an image processing system 
provided with the camera apparatus. 

Description of the Related Art 

Computers have recently handled multimedia infor- 
mation, such as images and sound, as their technology 
has advanced. 

For example, an image signal obtained by taking a 
picture with a video camera is input to a personal com- 
puter (hereinafter called a PC) and the PC manipulates 
or stores the input image signal as motion-picture data. 
Alternatively, the PC obtains one image among the 
motion-picture data as still-picture data, places the 
image on a document, and prints it together with char- 
acters. 

Since IEEE 1394 has been specified as a standard 
format of an image signal to be input to a PC, a video 
camera employing a method (hereinafter just called a 
digital method) for outputting a digitized image signal 
(digital image signal) has been commercially sold or 
proposed. 

Such a PC handles considerably smaller amounts 
of data, such as that generated in the specifications of 
320 (horizontal) by 240 (vertical) pixels, 15 frames per 
second, and non-interlaced scanning, than NTSC-fbr- 
mat data, which is generated in the specifications of 640 
(horizontal) by 240 (vertical) pixels, 60 fields per sec- 
ond, and 2:1 interlaced scanning, due to the process- 
ing-capacity limit of the central processing unit (CPU). 

On the other hand, a digital-method video camera 
usually outputs NTSC-format data generated in the 
specifications of 640 by 240 pixels, 60 fields per second, 
and 2:1 interlaced scanning, or data generated in the 
specifications of 640 by 480 pixels, 30 frames per sec- 
ond, and non-interlaced scanning. 

Since the output data rate of the video camera is 
fixed to a certain rate as described above and the rate is 
different from that which can be handled by a PC, when 
a digital image signal output from the video camera is 
handled in a PC, it is necessary to convert the data rate 
of the digital image signal output from the video camera 
into the specified data rate in a conversion circuit built in 
the PC or to convert it by software processing by the use 
of a conversion program stored in advance in the PC. 

When a conversion circuit is built in a PC to convert 
the data rate of a digital image signal, since the conver- 
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sion circuit is very expensive, the cost of the whole sys- 
tem increases. 

On the other hand, when the data rate of a digital 
image signal is converted by software processing in a 
PC, if the processing capacity of the CPU is not very 
large, the number of frames per second and the number 
of pixels in an image displayed on the screen or stored 
in the PC decrease. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a camera apparatus which allows a digital 
image signal having a variable data rate to be output to 
obtain a high-quality image with no image-quality dete- 
rioration without changing the data rate of an input dig- 
ital image signal in a low cost unit externally connected. 

Another object of the present invention is to provide 
an image processing system provided with a camera 
apparatus allowing a digital image signal having a vari- 
able data rate to be output to obtain a high-quality 
image with no image-quality deterioration without con- 
verting the data rate of a digital image signal obtained 
by the camera apparatus when certain image process- 
ing is applied to the digital image signal. 

The foregoing objects are achieved in one aspect of 
the present invention through the provision of a camera 
apparatus outputting a digital image signal obtained by 
taking a picture of a subject by the use of image-pickup 
means, including variable data rate conversion means 
for converting the digital image signal to a digital image 
signal having the data rate corresponding to a control 
signal given from the outside, including a specified out- 
put data rate. 

Since a digital image signal having the data rate 
corresponding to a specified output data rate given from 
the outside is output, a camera apparatus which allows 
a digital image signal having the data rate specified by 
an external unit to be output can be implemented. When 
this camera apparatus is connected to a digital image 
input terminal of a personal computer, for example, the 
hardware and the software of the personal computer 
can display or store a digital image signal having the 
required data rate at high quality with no image-quality 
deterioration, without converting the data rate of the 
input digital image signal. In this case, since it is unnec- 
essary to build a conventional expensive conversion cir- 
cuit into the personal computer, the cost of the whole 
system is reduced. 

In the camera apparatus, the image-pickup means 
may include a charge-coupled device of the ail -pixel 
read type. 

Since interlaced scanning does not need to be con- 
sidered when the variable data rate conversion means 
converts the data rate of a digital image signal, a digital 
image signal having high quality can be output. 

In the camera apparatus, the variable data rate con- 
version means may include filter means for limiting the 



EP 0 878 961 A2 



75 



20 



25 



30 



35 



40 



45 



50 



BNSDOCID: <EP 0678961A2J_> 



EP0 878 961 A2 



frequency band of the digital image signal, obtained by 
taking the picture of the subject, to the spatial-frequency 
band based on the control signal, and re-sampling 
means for re-sampling the digital image signal to which 
band limitation is applied by the filter means, by the use 5 
of the re-sampling clock based on the control signal. 

Image deterioration such as aliasing distortion 
caused by the conversion of the data rate of a digital 
image signal in the variable data rate conversion means 
can be prevented. The maximum resolution at the spec- 10 
if ied output data rate can be obtained. 

The filter means may limit the frequency band of the 
digital image signal, obtained by taking the picture of the 
subject, to the time-frequency band based on the con- 
trol signal. 15 

Image deterioration such as aliasing distortion in 
the time domain caused by a reduced frame rate can be 
prevented. 

The camera apparatus may be configured such that 
the control signal includes specifying information for 20 
specifying the digital image signal to be output, and the 
variable data rate conversion means converts the data 
rate of only the digital image signal specified by the 
specifying information. 

Since only the desired digital image signal can be 25 
output at the desired data rate, the load of a connected 
external unit such as a personal computer is reduced. 

The foregoing objects are achieved in another 
aspect of the present invention through the provision of 
an image processing system including: camera means 30 
for outputting the digital image signal obtained by taking 
a picture of a subject by the use of image-pickup 
means; and image processing means for applying cer- 
tain image processing to the digital image signal sent 
from the camera means, wherein the image processing 35 
means includes setting means for setting the data rate 
of the digital image signal output from the camera 
means, and sends a control signal including the output 
data rate set by the setting means to the camera means, 
and the camera means includes variable data rate con- 40 
version means for converting the digital image signal, 
obtained by taking the picture of the subject, to a digital 
image signal having the data rate corresponding to the 
control signal given from the image processing means, 
and outputs the digital image signal obtained in conver- 45 
sion by the variable data rate conversion means to the 
image processing means. 

Since the camera means outputs a digital image 
signal having the data rate corresponding to a specified 
output data rate given from the image processing so 
means, a camera apparatus which allows a digital 
image signal having the data rate specified by the image 
processing means to be output can be implemented. 
Therefore, the image processing means can apply cer- 
tain image processing to a digital image signal having 55 
the required data rate at high quality with no image- 
quality deterioration, without converting the data rate of 
the digital image signal sent from the camera means. In 



this case, since it is unnecessary to provide a conven- 
tional expensive conversion circuit for the image 
processing means, the cost of the whole system is 
reduced. 

In the image processing system, the image-pickup 
means may include a charge-coupled device of the all- 
pixel read type. 

Since interlaced scanning does not need to be con- 
sidered when the variable data rate conversion means 
of the camera means converts the data rate of a digital 
image signal, a digital image signal having high quality 
can be output from the camera means. 

In the image processing system, the variable data 
rate conversion means may include filter means for lim- 
iting the frequency band of the digital image signal, 
obtained by taking the picture of the subject, to the spa- 
tial-frequency band based on the control signal, and re- 
sampling means for re-sampling the digital image signal 
to which band limitation is applied by the filter means, by 
the use of the re-sampling clock based on the control 
signal. 

Image deterioration such as aliasing distortion 
caused by the conversion of the data rate of a digital 
image signal in the variable data rate conversion means 
of the camera means can be prevented. The maximum 
resolution at the specified output data rate can be 
obtained. 

The filter means may limit the frequency band of the 
digital image signal, obtained by taking the picture of the 
subject, to the time-frequency band based on the con- 
trol signal. 

Image deterioration such as aliasing distortion in 
the time domain caused by a reduced frame rate can be 
prevented. 

Hie image processing system may be configured 
such that the image processing means includes specify- 
ing means for specifying the digital image signal output 
from the camera means, and sends a control signal 
including the information of the digital image signal 
specified by the specifying means to the camera 
means, and the variable data rate conversion means 
converts the data rate of only the digital image signal 
based on the control signal. 

Since only the desired digital image signal specified 
by the image processing means can be output at the 
desired data rate from the camera means, the load of 
the image processing means is reduced. 

Other objects and features of the present invention 
will be clearly understood by the following descriptions 
of embodiments and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an image processing 
system provided with a video camera and a personal 
computer, according to an embodiment of the present 
invention. 

Fig. 2 is a view illustrating a screen on a display unit 
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connected to the personal computer. 

Fig. 3 is a flowchart showing control processing in 
the personal computer. 

Fig. 4 is a block diagram of a variable-rate conver- 
sion circuit in the video camera. 

Fig. 5 is a block diagram of the variable-frequency 
two-dimensional filter circuit of the variable-rate conver- 
sion circuit. 

DE SCRIPTION QF THE PRE FERRED EMBODIMENT 

An embodiment of the present invention will be 
described below by referring to the drawings. 

Fig. 1 shows an image processing system 100 
according to an embodiment of the present invention. 

The image processing system 100 is provided with 
a video camera 1 serving as a camera apparatus 
according to the present invention. The video camera 1 
is connected to a personal computer (PC) 2, which is an 
external unit. They are connected by, for example, the 
serial method in IEEE 1394. 

The video camera 1 employs a method (digital 
method) for outputting a digitized image signal (digital 
image signal), and is provided with an image-pickup 
lens 5, an image-pickup device 6 on which light output 
from the image-pickup lens 5 forms an image, an ana- 
log-to-digital (A/D) converter 7 to which the output of the 
image-pickup device 6 is sent, a signal processing cir- 
cuit 8 to which the output of the A/D converter 7 is sent, 
and a variable-rate conversion circuit 9 to which the out- 
put of the signal processing circuit 8 is sent. The varia- 
ble-rate conversion circuit 9 is connected to the PC 2. 

The PC 2 is connected to a display unit 3 which dis- 
plays the output of the PC 2 and a mouse 4 serving as 
a pointing unit of the PC 2. 

A series of operations of the video camera 1 will be 
described below. 

Light coming from a subject (not shown) forms an 
image on the image-forming plane of the image-pickup 
device 6 through the image-pickup lens 5. 

The image-pickup device 6 is formed, for example, 
of a charge-coupled device and employs the all-pixel 
read method, in which the signals of all pixels are read 
at one read scanning without addition. 

The light which forms an image on the image- 
pickup device 6 is opto-electronically converted and 
sent to the A/D converter 7 as an image-pickup signal. 

The A/D converter 7 digitizes the image-pickup sig- 
nal sent from the image-pickup device 6 and sends it to 
the signal processing circuit 8. 

The signal processing circuit 8 applies specified 
signal processing, including clamping, gamma correc- 
tion, black clipping, and white clipping, to the digital 
image-pickup signal sent from the A/D converter 7 to 
generate a digital image signal. 

The digital image signal generated by the signal 
processing circuit 8 is sent to the variable-rate conver- 
sion circuit 9. 



The PC 2 sends a control output signal DS to the 
variable-rate conversion circuit 9. The control output 
signal DS is a control signal including information (spec- 
ified output data rate) which indicates a data rate han- 

5 died in the PC 2. The specified output data rate, which 
will be described in detail later, can be set to the data 
rate suited to the desired image quality by the user with 
an operation of the mouse 4. 

The variable-rate conversion circuit 9 converts the 

10 digital image signal sent from the signal processing cir- 
cuit 8 to a digital image signal having the rate specified 
by the control output signal DS sent from the PC 2, and 
outputs it to the PC 2 as image data SO. 

Therefore, the video camera 1 sends to the PC 2 

is the image data SO, which has a data rate handled by 
the PC 2. 

The PC 2 applies certain image processing to the 
image data SO sent from the video camera 1 with soft- 
ware processing, displays the data on the screen of the 
20 display unit 3, and stores the data in a memory (not 
shown) built in the PC 2 or in a hard disk unit (not 
shown). 

In the above operations, the user specifies each 
operation to the PC 2 with an arrow cursor (mouse cur- 

25 sor) on the screen of the display unit 3, and the PC 2 
operates accordingly. 

As described above, since the video camera 1 is 
provided with the variable-rate conversion circuit 9, and 
this conversion circuit 9 converts the digital image signal 

30 sent from the signal processing circuit 8 to the image 
data SO having the rate specified by the control output 
signal DS sent from the PC 2 and outputs it to the PC 2. 
the PC 2 applies certain image processing to the image 
data SO without converting the data rate of the image 

35 data SO sent from the video camera 1 . 

Since the image-pickup device 6 employs the all- 
pixel read method, it is unnecessary to provide inter- 
laced scanning when the data rate is converted in the 
variable-rate conversion circuit 9, and high-quality 

40 image data SO is obtained. 

Since the video camera 1 is connected to the PC 2 
by the serial method of IEEE 1394, two signals, the 
image data SO and the control output signal DS, can be 
transferred at the same time through one cable, and the 

45 cable is easily disconnected or connected. 

The control output signal DS, which is sent from the 
PC 2 to the video camera 1 , may include image data 
information required by the PC 2 to have the video cam- 
era 1 output image data according to the information. 

so In this case, the video camera 1 outputs to the PC 2 
only the image data required by the PC 2 as image data 
SO. When the image data required by the PC 2 needs 
to have high quality, the output data rate is set to that 
suited to the high-quality image. When the image data 

55 required by the PC 2 need to have just low quality, the 
output data rate is set to a lower one. In this way, the 
load of the PC 2 can be reduced. 

The display unit 3 will be described next in detail. 
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The display unit 3 (Fig. 2) displays on the screen 
the image data SO output from the video camera 1 and 
generates a control output signal DS to be sent to the 
video camera 1 . 

On the screen of the display unit 3, a display frame s 
30, a size-change button 31 . an image display area 32, 
and a mouse cursor 33 are displayed, for example, as 
shown in Fig. 2. The image data SO input to the PC 2 is 
displayed inside the image display area 32 as a motion 
picture. 

To change the size of the display frame 30, the user 
needs to move the mouse cursor 33 by the use of the 
mouse 4 to the size-change button 31 , to press a button 
(not shown) on the mouse 4, again to move the mouse 
cursor 33 to the desired position with the button being 
pressed, and to release the button of the mouse 4. 
Accordingly, the size of the image displayed on the 
image display area 32 changes. 

When the size of the display frame 30 is specified 
and that of the image display area 32 is also specified 
as described above, the PC 2 outputs to the video cam- 
era 1 a control output signal DS including the specified 
output data rate, and the video camera 1 changes the 
data rate of the image data SO to be output, according 
to the control output signal DS. 

Control processing for generating a control output 
signal DS described above in the PC 2 will be described 
next in detail. 

A program based on the flowchart shown in Fig. 3, 
for example, is stored in a memory in advance in the PC 
2. The PC 2 executes the program and outputs a control 
output signal DS to the video camera 1 . 

According to the data of the sizes (hereinafter 
called a screen size) of the display frame 30 and the 
image display area 32 stored in a memory 21 inside the 
PC 2 in step S26, which is described later, the PC 2 
controls the display unit 3 such that the image data SO 
sent from the video camera 1 is displayed on the image 
display area 32 (step S21). 

The PC 2 determines whether a button (not shown) 
of the mouse 4 is pressed when the mouse cursor 33 is 
positioned on the size-change button 31 (step S22). 

In the determination processing of step S22, if it is 
determined that the button has not been pressed, the 
procedure returns to the processing of step S21 . 

In the determination processing of step S22, when 
it is determined that the button has been pressed, the 
PC 2 reads the current coordinates of the mouse cursor 
33 and detects the distance the mouse cursor has 
moved (step S23). 

The PC 2 determines next whether the button (not 
shown) of the mouse 4 has been released (step S24). 

In the determination processing of step S24, if it is 
determined that the button has not been released, the 
procedure returns to the processing of step S23. 

In the determination processing of step S24, when 
it is determined that the button has been released, the 
PC 2 calculates the current screen size according to the 
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movement distance of the mouse cursor 33 detected in 
step S23 (step S25). 

Then, the PC 2 stores in the memory 21 the screen 
size calculated in step S25 as specified screen size 
data (step S26). 

The PC 2 calculates a data rate according to the 
screen size calculated in step S25 (step S27). 

The PC 2 generates a control output signal DS 
including the data rate information calculated in step 
S27, and outputs the control output signal DS to the 
video camera 1 through a control output terminal (not 
shown) (step S28). The procedure returns to the 
processing of step S21 . 

With the above operations, the video camera 1 
sends image data SO having the data rate according to 
the screen size specified on the screen of the display 
unit 3. The PC 2 controls the display unit 3 such that the 
image data SO sent from the video camera 1 is dis- 
played inside the image display area 32. 

The variable-rate conversion circuit 9 in the video 
camera 1 will be described below in detail. 

The variable-rate conversion circuit 9 includes, for 
example as shown in Fig. 4, a variable-frequency two- 
dimensional fitter 91 to which an image signal is sent 
from the signal processing circuit 8 through an input ter- 
minal 11 , a frame memory 92 to which the output of the 
variable-frequency two-dimensional filter 91 is sent, a 
re-sampling circuit 93 to which the output of the frame 
memory 92 is sent, and a control circuit 94 to .which the 
PC 2 sends a control output signal DS through an input 
terminal 13. The control circuit 94 outputs signals to the 
variable-frequency two-dimensional filter 91 and to the 
re-sampling circuit 93 so that the re-sampling circuit 93 
sends image data SO to the PC 2 through an output ter- 
minal 12. 

In the variable-rate conversion circuit 9, the control 
circuit 94 sets a spatial-frequency band for the variable- 
frequency two-dimensional filter 91 according to the 
control output signal DS sent from the PC 2 through the 
input terminal 13, and generates a re-sampling clock 
RCK for the re-sampling circuit 93. 

The variable-frequency two-dimensional filter 91 
applies band limitation to the image signal sent from the 
signal processing circuit 8 through the input terminal 11 
according to the spatial-frequency band SF specified by 
the control circuit 94, and outputs it to the frame mem- 
ory 92. 

The variable-frequency two-dimensional filter 91 
will be described in detail later. 

The frame memory 92 temporarily stores the signal 
output from the variable-frequency two-dimensional fil- 
ter 91 . 

The re-sampling circuit 93 re-samples the signal 
stored in the frame memory 92 with the use of the re- 
sampling clock RCK sent from the control circuit 94. and 
sends it as image data SO to the PC 2 through the out- 
put terminal 12. 

With the variable-rate conversion circuit 9 having 
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the above configuration, image deterioration such as 
aliasing distortion, caused by converting the rate ol an 
image signal, can be prevented. Therefore, the variable- 
rate conversion circuit 9 provides high-quality image 
data SO having no image-quality deterioration. In addi- 
tion, the maximum resolution at the output data rate 
specified by the control output signal DS is obtained. 

The variable-rate conversion circuit 9 is provided 
with the variable-frequency two-dimensional filter 91. 
Instead of the filter 91, a variable-frequency three- 
dimensional filter which also performs filtering in the 
time domain may be provided. 

In this case, the screen size and the number of 
frames per second are specified as output data rates in 
a control output signal DS, and the control circuit 94 
specifies the best suited time and spatial frequency- 
band characteristics for the variable-frequency three- 
dimensional filter according to the specified output data 
rates. Therefore, aliasing distortion in the time domain 
caused by a reduced frame rate, namely, a phenome- 
non in which a motion is not smooth, is prevented. High- 
quality image data SO is obtained. 

The variable-rate conversion circuit 9 is provided 
with the re-sampling circuit 93 and the frame memory 
92 separately. Instead of the re-sampling circuit 93, the 
read clock of the frame memory 92 may be used as the 
re-sampling clock RCK. This reduces the circuit size. 

The frame memory 92 may be of a multiple-line 
read type so as to be used as both the current frame 
memory 92 and the memory required inside the varia- 
ble-frequency two-dimensional filter 91. This further 
reduces the circuit size. 

The variable-frequency two-dimensional filter 91, 
described above, will be explained in detail next. 

The variable-frequency two-dimensional filter 91 
includes, for example as shown in Fig. 5, a switch circuit 

911 to which an image signal is sent through the input 
terminal 11 , a two-dimensional filter circuit 912 to which 
the output of the switch circuit 91 1 is sent, a comparator 
915 to which the spatial-frequency band SF is sent from 
the control circuit 94 shown in Fig. 4 through an input 
terminal 16, a filter input control circuit 913 to which an 
output of the comparator 915 is sent, and a filter data 
memory 914 to which an output of the comparator 915 
is sent. 

The output of the filter input control circuit 913 is 
sent to the switch circuit 91 1 , the output of the filter data 
memory 914 is sent to the two-dimensional filter circuit 
912, and the output of the two-dimensional filter circuit 

912 is sent to the frame memory 92 as the output of the 
variable-frequency two-dimensional filter 91 . 

The output of the frame memory 92 is sent to the 
resampling circuit 93 shown in Fig. 4 through an output 
terminal 17 and also to the switch circuit 91 1 . 

A series of operations of the variable-frequency 
two-dimensional filter 91 will be described below. 

When the control circuit 94 sends the spatial-fre- 
quency band SF to the comparator 915 through the 



input terminal 16, the comparator 915 compares the 
spatial-frequency bands specified in advance with the 
spatial-frequency band SF sent from the control circuit 
94. 

5 The filter data memory 914 stores the coefficient 

data of various spatial filters in advance. 

The comparator 915 selects the coefficient data of 
a suited band among the various coefficient data stored 
in the filter data memory 914, according to the result of 

10 comparison between the specified bands and the spa- 
tial-frequency band SF, and sends a control signal 
described later to the filter input control circuit 913, as 
required. 

The switch circuit 911 receives an image signal 
is from the signal processing circuit 8 shown in Fig. 1 
through the input terminal II and the output of the frame 
memory 92. 

The filter input control circuit 913 controls switching 
of the switch circuit 911 according to the control signal 
20 sent from the comparator 915. 

Therefore, the switch circuit 911 sends the image 
signal sent from the input terminal 11 or the output signal 
of the frame memory 92 to the two-dimensional filter cir- 
cuit 91 2 according to the switching operation of the fitter 
25 input control circuit 913. 

The two-dimensional filter circuit 912 applies band 
limitation to the signal sent from the switch circuit 91 1 by 
the use of the coefficient data selected by the compara- 
tor 915 among the various coefficient data stored in the 
30 filter data memory 94, and outputs it to the frame mem- 
ory 92. 

The output of the frame memory 92 is sent to the 
resampling circuit 93 shown in Fig. 4 through the output 
terminal 17 and also to the switch circuit 911 as 
35 described above. 

The comparator 915 described above will be men- 
tioned in detail below. 

In the comparator 915, the filter bands correspond- 
ing to the various coefficient data stored in the filter data 
40 memory 914 are set 

The comparator 915 compares the set filter bands 
with the spatial -frequency band SF and outputs the 
band which is the closest to but does not exceed the 
spatial-frequency band SF to the filter data memory 
45 914. 

With this operation, the coefficient data of a suited 
band is selected among the various coefficient data 
stored in the filter data memory 914, and the character- 
istics of the two-dimensional filter circuit 912 are set. 

so When it is determined from the comparison result 
between the set frequency bands and the spatial-fre- 
quency band SF that the spatial-frequency band SF is 
smaller than the smallest value of the set filter bands 
corresponding to the various coefficient data stored in 

55 the filter data memory 914, the comparator 915 sends 
the above-described control signal to the filter input con- 
trol circuit 91 3. 

When the filter input control circuit 91 3 receives the 
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control signal from the comparator 915, the filter input 
control circuit 913 switches the switch circuit 911 after 
an image signal of one frame is input to the switch cir- 
cuit 91 1 through the input terminal 11 . 

With this operation, the image signal to which the 
band limitation has been applied once by the two- 
dimensional filter circuit 912 and stored in the frame 
memory 92 is again input to the two-dimensional filter 
circuit 912. 

The frame memory 92, after an interval of a certain 
integer, is read in the horizontal and vertical directions. 
Then, the two-dimensional filter circuit 912 has a lower- 
frequency spatial filter characteristic. 

According to the above variable-frequency two- 
dimensional filter 91 , when the band is very narrow, the 
number of output frames per second may be reduced. 
As compared with a filter having a very narrow band, the 
variable-frequency two-dimensional filter 91 has a much 
smaller circuit size. 

When the image signal to which the band limitation 
has been applied once by the two-dimensional filter cir- 
cuit 912 and stored in the frame memory 92 is again 
input to the two-dimensional filter circuit 91 2, namely in 
the second filtering processing, since the image signal 
input to the two-dimensional filter circuit 912 has 
reduced data, the actual time required for processing is 
made very short, preventing great reduction in the 
number of frames. 

The image signal output from the frame memory 92 
may be further put into the two-dimensional filter circuit 
912 a plurality of times as required. With this operation, 
a very low data rate for icon display, for example, can be 
obtained. 

Various combinations of circuit configurations in the 
variable-frequency two-dimensional filter 91 can be 
considered according to the specifications required for 
this image processing system 100, such as how many 
types of coefficient data are stored in the filter data 
memory 914 and whether the output of the frame mem- 
ory 92 is used. 

When the system is required to have as a low cost 
as possible, for example, a reduced number of coeffi- 
cient data is stored in the filter data memory 91 4 and the 
output of the frame memory 92 is frequently used in a 
low output data rate. This simplifies the filter data mem- 
ory 914 and the two-dimensional filter circuit 912. 

Conversely, when an increased number of coeffi- 
cient data is stored in the filter data memory 91 4. the 
range of output data rates can be made wide without 
reducing the frame rate. 

The individual components shown in outline are 
designated by blocks and the drawings are all well- 
known in the image processing arts, and their specific 
construction and operation are not critical to the opera- 
tion or best mode for carrying out the invention. 

While the present invention has been described 
with respect to what is presently considered to be the 
preferred embodiments, it is to be understood that the 



invention is not limited to the disclosed embodiments. 
To the contrary, the invention is intended to cover vari- 
ous modifications and equivalent arrangements 
included within the spirit and scope of the appended 

5 claims. The scope of the following claims is to be 
accorded the broadest interpretation so as to encom- 
pass all such modifications and equivalent structures 
and functions. 

Camera apparatus and an image processing sys- 

10 tern with variable data rate includes a data conversion 
circuit which converts a digital image signal into a varia- 
ble-rate signal whose data rate varies in accordance 
with a received control signal which specifies picture 
size. Preferably, the control signal is output from a com- 

15 puter where a mouse is used to designate picture size 
on the computer display. 

Claims 

20 1. A camera apparatus outputting a digital image sig- 
nal, comprising: 

image-pickup means for picking up an image 
and providing an image pickup signal corre- 
25 sponding thereto; 

process means for processing the image 
pickup signal output from said image-pickup 
means; and 

variable data rate conversion means for con- 
30 verting the image pickup signal processed by 

said process means to a digital image signal 
having the data rate corresponding to a control 
signal provided from an external apparatus, 
said control signal specifying an output data 
35 rate. 

2. A camera apparatus according to Claim i , wherein 
said image-pickup means includes a charge-cou- 
pled device of an all-pixel read type. 

40 

3. A camera apparatus according to Claim 1 , wherein 
said variable data rate conversion means includes: 

filter means for limiting a frequency band of the 
45 digital image signal to a spatial-frequency band 

corresponding to the control signal; and 
re-sampling means for re-sampling the digital 
image signal to which the band limitation is 
applied by said filter means, by the use of a re- 
so sampling clock corresponding to the control 

signal. 

4. A camera apparatus according to Claim 3. wherein 
said filter means limits the frequency band of the 

55 digital image signal to a time-frequency band corre- 
sponding to the control signal. 

5. A camera apparatus according to Claim 1 , wherein 
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the control signal includes specifying information 
for specifying a digital image signal to be output, 
and wherein said variable data rate conversion 
means converts the data rate of only the digital 
image signal specified by the specifying informa- 5 
tion. 

6. An image processing system comprising : 

image pickup means for providing an image 10 
pickup signal; 

camera means for outputting a digital image 
signal corresponding to the image-pickup sig- 
nal; and 

image processing means for applying image is 
processing to the digital image signal output 
from said camera means, said image process- 
ing means including setting means for setting a 
data rate of the digital image signal output from 
said camera means, said image processing 20 
means transmitting a control signal, including 
the data rate set by said setting means, to said 
camera means, said camera means including 
variable data rate conversion means for con- 
verting the digital image signal output from said 25 
camera means to a digital image signal having 
the data rate corresponding to the control sig- 
nal transmitted from said image processing 
means, said camera means outputting the dig- 
ital image signal obtained by conversion by 30 
said variable data rate conversion means to 
said image processing means. 

7. An image processing system according to Claim 6, 
wherein the image-pickup means includes a 35 
charge-coupled device of an all-pixel read type. 

8. An image processing system according to Claim 6, 
wherein said variable data rate conversion means 
includes: 40 

fitter means for limiting a frequency band of the 
digital image signal output by said camera 
means to a spatial-frequency band corre- 
sponding to the control signal ; and 45 
re-sampling means for re-sampling the digital 
image signal to which the band limitation is 
applied by said filter means, by the use of a re- 
sampling clock corresponding to the control 
signal. so 

9. An image processing system according to Claim 8, 
wherein said filter means limits the frequency band 
of the digital image signal output by said camera 
means to a time-frequency band corresponding to 55 
the control signal. 

10. An image processing system according to Claim 6, 



wherein said image processing means 
includes specifying means for specifying a digital 
image signal to be output from said camera means, 
and wherein said image processing means sends a 
control signal, including information of the digital 
image signal specified by said specifying means, to 
said camera means, and wherein said variable data 
rate conversion means converts the data rate of the 
digital image signal based on the control signal. 

11. Computer apparatus comprising a data conversion 
circuit which converts a digital image signal into a 
variable-rate signal whose data rate varies in 
accordance with a received control signal which 
specifies picture size. 

12. Image processing apparatus for displaying pictures 
of different sizes, comprising: 

designating structure which designates pic- 
tures of different sizes; 

a processor which outputs control signals cor- 
responding to the designated picture of differ- 
ent sizes; and 

an input for receiving digital image signals 
which have different data rates which corre- 
spond to the pictures of different sizes desig- 
nated by said designating structure. 

1 3. A camera for providing a digital image signal having 
a data rate which varies in accordance with a con- 
trol signal received by the camera, comprising: 

circuitry which receives an image signal and 
outputs a digital signal corresponding thereto; 
and 

conversion circuitry which receives a first con- 
trol signal and converts the digital signal into a 
digital image signal having a first data rate, and 
which receives a second control signal and 
converts the digital signal into a digital image 
signal having a second data rate different from 
the first data rate. 
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